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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods, compositions, and apparatus for preparing biomimetic 

scaffolds are provided. The methods, compositions, and apparatus 
are compatible with both in situ and external scaffold 
preparation. Also provided are methods for preparing scaffolds 
having 3-D spatial and/or temporal gradients of therapeutic compounds, 
such as, growth factors, antibiotics, immunosuppressants, analgesics, 
etc . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The devices disclosed herein are composite implantable devices 

having a gradient of one or more of the following: materials, 
macroarchitecture, microarchitecture, or mechanical properties, which 
can be used to select or promote attachment of specific cell types on 
and in the devices prior to and/or after implantation. In 
preferred embodiments, the implants include complex 

three-dimensional structure, including curved regions and saddle -shaped 
areas. In various embodiments, the gradient forms a transition zone in 
the device from a region composed of materials or having properties best 
suited for one type of tissue to a region composed of materials or 
having properties suited for a different type of tissue. Methods to 
improve these devices for use in repair or replacement of cartilage 
and/or bone have been developed, which specifically address 1) the 
selection of the appropriate polymeric material for the cartilage 
region, 2) mechanical testing of the bone region including the effect of 
porosity and polymer/ calcium phosphate ratio, and 3) 
prevention of delamination in the transition region. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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The invention provides an apparatus and methods for depositing materials 
on a substrate, and for performing other selected functions, such as 
material destruction and removal, temperature control, imaging, 
detection, therapy and positional and locational control. In various 
embodiments, the apparatus and methods are suitable for use in a 
tabletop setting, in vitro or in vivo. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The present patent describes a biocompatible composite made of a first 



NUMBER OF CLAIMS: 
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NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



fibrous layer attached to a three-dimensional inter-connected open cell 
porous foams that have a gradient in composition and/or 
microstructure through one or more directions. These composites can be 
made from blends of absorbable and biocompatible polymers . These 
biocompatible composites are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones . 
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AB Matrices that include a macrostructure having a semi -solid network and 

voids, and a micro structure having voids, in which the microstructure is 
located within the semi -solid network are disclosed. Methods for 
preparing these matrices are also disclosed. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The present invention relates to compositions and methods for the 
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Stimulation of nerve cell growth and the regeneration of nerve tissue. 
Using engineered "helper" cells and nerve growth conduits, in vivo 
stimulation of nerve cell growth, for example, in damaged or diseased 
tissues, is achieved. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention is directed to formation and use of electroprocessed 
collagen, including use as an extracellular matrix and, together 
with cells, its use in forming engineered tissue. The engineered tissue 
can include the synthetic manufacture of specific organs or tissues 
which may be implanted into a recipient. The electroprocessed 
collagen may also be combined with other molecules in order to 
deliver substances to the site of application or implantation 
of the electroprocessed collagen. The collagen or 
collagen/cell suspension is electrodeposited onto a substrate to 
form tissues and organs. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods, compositions, and apparatus for preparing biomimetic 

scaffolds are provided. The methods, compositions, and apparatus 
are compatible with both in situ and external scaffold 
preparation. Also provided are methods for preparing scaffolds 
having 3-D spatial and/or temporal gradients of therapeutic compounds, 
such as, growth factors, antibiotics, immunosuppressants, analgesics, 
etc . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Composite devices for tissue engineering are provided having a gradient 
of one or more of the following: materials, macroarchitecture, 
microarchitecture, or mechanical properties, which can be used to select 
or promote attachment of specific cell types on and in the devices prior 
to and/or after implantation. In various embodiments, the 
gradient forms a transition zone in the device from a region composed of 
materials or having properties best suited for one type of tissue to a 
region composed of materials or having properties suited for a different 
type of tissue. The devices are made in a continuous process 
that imparts structural integrity as well as a unique gradient of 
materials in the architecture. The gradient may relate to the materials, 
the macroarchitecture , the microarchitecture, the mechanical properties 
of the device, or several of these together. The devices disclosed 
herein typically are made using solid free form processes, especially 
three-dimensional printing process (3DP.TM.). The device can be 
manufactured in a single continuous process such that the 
transition from one form of tissue regeneration scaffold and 
the other form of tissue regeneration scaffold have no "seams" 
and are not subject to differential swelling along an axis once the 
device is implanted into physiological fluid. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention is directed to formation and use of electroprocessed 

collagen, including use as an extracellular matrix and, together 
with cells, its use in forming engineered tissue. The engineered tissue 
can include the synthetic manufacture of specific organs or tissues 
which may be implanted into a recipient. The electroprocessed 
collagen may also be combined with other molecules in order to 
deliver substances to the site of application or implantation 
of the electroprocessed collagen. The collagen or 
collagen/cell suspension is electrodeposited onto a substrate to 
form tissues and organs. 



LINE COUNT: 232 0 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present patent describes a three-dimensional interconnected 

open cell porous foams that have a gradient in composition 
and/or microstructure through one or more directions. These foams can be 
made from a blend of absorbable and biocompatible polymers that are 
formed into foams having a compositional gradient transitioning from 
predominately one polymeric material to predominately a second polymeric 
material. These gradient foams are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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porous foams that have a gradient in composition and/or 
microstructure through one or more directions. These composites can be 
made from blends of absorbable and biocompatible polymers. These 
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engineering applications and can be designed to mimic tissue transition 
or interface zones. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Normal cells, such as fibroblasts or other tissue or organ cell types, 

are genetically engineered to express biologically active, therapeutic 
agents, such as proteins that are normally produced in small amounts, 
for example, MIS, or other members of the TGF-beta family Herceptin.TM. , 
interferons, andanti -angiogenic factors. These cells are seeded into a 
matrix for implantation into the patient to be treated. Cells 
may also be engineered to include a lethal gene, so that 
implanted cells can be destroyed once treatment is completed. 
Cells can be implanted in a variety of different matrices. In 
a preferred embodiment, these matrices are implantable and 
biodegradable over a period of time equal to or less than the 
expected period of treatment, when cells engraft to form a functional 
tissue producing the desired biologically active agent. 
Implantation may be ectopic or in some cases orthotopic. 
Representative cell types include tissue specific cells, progenitor 
cells, and stem cells. Matrices can be formed of synthetic or natural 
materials, by chemical coupling at the time of implantation, 
using standard techniques for formation of fibrous matrices from 
polymeric fibers, and using micromachining or microf abrication 
techniques. These devices and strategies are used as delivery systems 
via standard or minimally invasive implantation techniques for 
any number of parenterally deliverable recombinant proteins, 
particularly those that are difficult to produce in large amounts and/or 
active forms using conventional methods of purification, for the 
treatment of a variety of conditions that produce abnormal growth, 
including treatment of malignant and benign neoplasias, vascular 
malformations (hemangiomas), inflammatory conditions, keloid formation, 
abdominal or plural adhesions, endometriosis, congenital or endocrine 
abnormalities, and other conditions that can produce abnormal growth 
such as infection. Efficacy of treatment with the therapeutic 
biologicals is detected by determining specific criteria, for example, 
cessation of cell proliferation, regression of abnormal tissue, or cell 
death, or expression of genes or proteins reflecting the above. 
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collagen, including use as an extracellular matrix and, together 

with cells, its use in forming engineered tissue. The engineered tissue 

can include the synthetic manufacture of specific organs or tissues 

which may be implanted into a recipient. The electroprocessed 

collagen may also be combined with other molecules in order to 

deliver substances to the site of application or implantation 

of the electroprocessed collagen. The collagen or 

collagen/cell suspension is electrodeposited onto a substrate to 

form tissues and organs. 
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Disclosed herein are methods and compositions for producing articular 
repair materials and for repairing an articular surface. In particular, 
methods for providing articular repair systems. Also provided are 
articular surface repair systems designed to replace a selected area 
cartilage, for example, and surgical tools for repairing articular 
surfaces. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods, compositions, and apparatus for preparing biomimetic 

scaffolds are provided. The methods, compositions, and apparatus 
are compatible with both in situ and external scaffold 
preparation. Also provided are methods for preparing scaffolds 
having 3-D spatial and/or temporal gradients of therapeutic compounds, 
such as, growth factors, antibiotics, immunosuppressants, analgesics, 
etc . 
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AB The present patent describes a biocompatible composite made of a first 

fibrous layer attached to a three-dimensional inter-connected open cell 
porous foams that have a gradient in composition and/or 
microstructure through one or more directions. These composites can be 
made from blends of absorbable and biocompatible polymers. These 
biocompatible composites are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones. 
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The present invention relates to a medical device with improved 
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biological properties for an at least partial contact with blood, bodily 
fluids and/or tissues when introduced in a mammalian body, which device 
comprises a core and a nucleic acid present in a biologically compatible 
medium. Said nucleic acid encodes a translation or transcription 
product, which is capable of promoting endothelialisation in vivo at 
least partially on a synthetic surface of said core. The present 
invention also relates to a method of producing a medical device 
according to the invention. Further, the present invention also relates 
to a method of improving a mammalian, preferably human, body's 
biocompatibility with a synthetic surface, which method comprises 
introducing a device according to the invention in the body with an at 
least partial contact with blood, bodily fluids and/or tissues and 



administering a nucleic acid present in a biologically compatible medium 
to the surroundings thereof. Said nucleic acid encodes a translation or 
transcription product capable of promoting endothelialisation in vivo at 
least partially on said synthetic surface. The administration of nucleic 
acid may in alternative embodiments be performed before, simultaneously 
as or after the introduction of the device in a body. In addition, 
combinations of these embodiments are also encompassed. 
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The present patent describes a three-dimensional inter-connected open 
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cell porous foams that have a gradient in composition and/or 
microstructure through one or more directions. These foams can be made 
from a blend of absorbable and biocompatible polymers that are formed 
into foams having a compositional gradient transitioning from 
predominately one polymeric material to predominately a second polymeric 
material. These gradient foams are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones. 
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Matrices that include a macrostructure having a semi-solid network and 
voids, and a microstructure having voids, in which the microstructure is 
located within the semi -solid network are disclosed. Methods for 
preparing these matrices are also disclosed. 
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AB The invention is directed to formation and use of electroprocessed 

collagen, including use as an extracellular matrix and, together 
with cells, its use in forming engineered tissue. The engineered tissue 
can include the synthetic manufacture of specific organs or tissues 
which may be implanted into a recipient. The electroprocessed 
collagen may also be combined with other molecules in order to 
deliver substances to the site of application or implantation 
of the electroprocessed collagen. The collagen or 



collagen/cell suspension is electrodeposited onto a substrate to 
form tissues and organs. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Normal cells, such as fibroblasts or other tissue or organ cell types, 

are genetically engineered to express biologically active, therapeutic 
agents, such as proteins that are normally produced in small amounts, 
for example, MIS, or other members of the TGF-beta family Herceptin. TM . , 
interferons, andanti -angiogenic factors. These cells are seeded into a 
matrix for implantation into the patient to be treated. Cells 
may also be engineered to include a lethal gene, so that 
implanted cells can be destroyed once treatment is completed. 
Cells can be implanted in a variety of different matrices. In 
a preferred embodiment, these matrices are implantable and 
biodegradable over a period of time equal to or less than the 
expected period of treatment, when cells engraft to form a functional 
tissue producing the desired biologically active agent. 
Implantation may be ectopic or in some cases orthotopic. 
Representative cell types include tissue specific cells, progenitor 
cells, and stem cells. Matrices can be formed of synthetic or natural 
materials, by chemical coupling at the time of implantation, 
using standard techniques for formation of fibrous matrices from 
polymeric fibers, and using micromachining or microf abrication 
techniques. These devices and strategies are used as delivery systems 
via standard or minimally invasive implantation techniques for 
any number of parenterally deliverable recombinant proteins, 
particularly those that are difficult to produce in large amounts and/or 
active forms using conventional methods of purification, for the 
treatment of a variety of conditions that produce abnormal growth, 
including treatment of malignant and benign neoplasias, vascular 
malformations (hemangiomas), inflammatory conditions, keloid formation, 
abdominal or plural adhesions, endometriosis, congenital or endocrine 
abnormalities, and other conditions that can produce abnormal growth 
such as infection. Efficacy of treatment with the therapeutic 
biologicals is detected by determining specific criteria, for example. 



cessation of cell proliferation, regression of abnormal tissue, or cell 
death, or expression of genes or proteins reflecting the above. 
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are genetically engineered to express biologically active, 
ant i -angiogenic compounds, in particular, thrombospondin- 2 . These cells 
are seeded into a matrix for implantation into the patient to 
be treated. Cells may also be engineered to include a lethal gene, so 
that implanted cells can be destroyed once treatment is 
completed. Cells can be implanted in a variety of different 
matrices. In a preferred embodiment, these matrices are 
implantable and biodegradable over a period of time 

equal to or less than the expected period of treatment, during which the 
engrafted cells form a functional tissue producing the desired 
biologically active agent for longer periods of time. These devices and 
strategies are used as delivery systems, which may be implanted 
by standard or minimally invasive implantation techniques, for 
delivery of anti- angiogenic molecules, especially thrombospondin- 2 , for 
the treatment of a variety of conditions that produce abnormal growth, 
including treatment of malignant and benign neoplasias, vascular 
malformations (hemangiomas), inflammatory conditions, keloid formation 
and adhesion, endometriosis, congenital or endocrine abnormalities, and 
other conditions that can produce abnormal growth such as infection. 
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cell porous foams that have a gradient in composition and/or 
microstructure through one or more directions. These foams can be made 
from a blend of absorbable and biocompatible polymers that are formed 
into foams having a compositional gradient transitioning from 
predominately one polymeric material to predominately a second polymeric 
material. These gradient foams are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones. 
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open cell porous foams that have a gradient in composition 
and/or microstructure through one or more directions. These foams can be 
made from a blend of absorbable and biocompatible polymers that are 
formed into foams having a compositional gradient transitioning from 



predominately one polymeric material to predominately a second polymeric 
material. These gradient foams are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones . 
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15 Drawing Page(s) 



fibrous layer attached to a three-dimensional inter-connected open cell 
porous foams that have a gradient in composition and/ or 
microstructure through one or more directions. These composites can be 
made from blends of absorbable and biocompatible polymers . These 
biocompatible composites are particularly well suited to tissue 
engineering applications and can be designed to mimic tissue transition 
or interface zones . 
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